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How are we doing integrating Science, Planning, and Management?
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The Law:

NATIONAL PARKS OMNIBUS MANAGEMENT ACT OF 1998

“The Secretary shall undertake a program of inventory
and monitoring of National Park System resources to
establish baseline information and to provide
iInformation on the long-term trends in the condition of
National Park System resources. The monitoring
program shall be developed in cooperation with other
Federal monitoring and information collection efforts to
ensure a cost-effective approach.”



What are Vital Signs?

Vital Signs are key elements that indicate the health of
an ecosystem. Vital signs may occur at any level of
organization including landscape, community,
population, or genetic levels. They may be
compositional (referring to the variety of elements In
the system), structural (referring to the erganization or
pattern of the system)), or functional (referring to
ecological processes). Vital signs can be any.
measurable feature of the envirenment that provides
INSIgALS Inte the state off the ecosystem.

“Focus on most significant indicators of
long-term ecological trends and highest
concerns among the parks in each network”
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Monitoring Plan Outline
T hree-Phase Approach

Chapter 1. Intreduction and Background
Chapter 2. Conceptual Ecological Models
Chapter 3. Vital Signs

Chapter 4. Sampling Design

Chapter 5. Sampling Protecols

Chapter 6. Data Managemeni

Chapter 7. Data Analysis and Reporting

Chapter 8. Administration/Implementation off the
Vieniternal Pregram

Chapter 9. Schedule
Chapter 10 Budget
Chapter 11, Lterature: Cited
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Purpose of Vital Signs Water
Quality Monitoring

Track and Support Attainment of NPS

and DOl Strategic Goals

Protect pristine water quality (e.g., ONRW)

Support additional CWA protections for
unimpaired water

Improve Impaired Water Quality

Support CWA provisions for improving water
quality (TMDL Development)



Core Parameters

¢ Reqguired Parameters at all monitoring sta.
— Water Quality (4 — water column field meas.)

¢ Temperature (degrees Celsius)
¢ Specific Conductance (uS/cm.)
¢ pH Standard pH Units

— Dissolved Oxygen mag/l

— Water Quaniity (quantitative™ or gualitative)
» Flow or Discharge (flewing waterbody,)
» Stage/l_evel (nen-flewing waterbody,)

— Phetegraphic Decumentation

s Minnmum record oiff ene digrtal site phoetoe



PROTOCOL DEVELOPMENT

1002 Wiy Sociaty Swlfalin 2003, 3100 1000- 1003

100m MONITORING PROTOCOL GUIDELINES

Guidelines for long-term monitoring

protocols

Karen L. Cakidey. Liva P Themas, and Stecen G, Faney

Abstract Monitering protocols are detailed sudy plans that explain bow datm are o be col kected,
managed, analyzed, and reporiad, and are a key companent of qual iy assurance for nai-
ural rezcurce menioring programs. Protccok are necessary 1o enswre that changas
datacted by manitcring aciual b are cocurning in naturs ared not simply a resuli of meas-
unemeris taken by differant peopla or in slightly difierent ways. We developad and pres-
are here guidel ines for the recommoended coreamt and formar of menitoring protocels,
Tha Maiicnal Park Service and Uniied Siaies Ceclogical Survey have adopied these guide-
lines 1o aist sciemise: devel oping pregacals for mers than 270 nationa | pak units.

Key words fammat, guidaline, monitoning, national park, natural recurces, policy, proiocal, sampling

Hamral resouros monitoring is “the collsction
wnd wnalysis of epeated obssrrations or measie-
ments o eviludle changes o condition and
P boward mseting o management chjsctive”
(Elzinga et al. 1998:1). To be cermin that chumges
detectsd by Monitoring are actually sccurog in
nanare and oot sSmply @ resull of MeEwuEDenE
tken by different pecple of in slightty different
woys, detalled and exacting monitoring protocols
shoukd be developed wod implemented as pan of all
IO AT Monitoring programs (Geoghegin & al
1500, Shampine 19593 Geoghegan 1596 Beard ot al.
L9650, Monkoring protocoks are 1y 4 Key compo-
neat of quality assamnce for monkoring programs
1o Ensupe thar dats mest defined sandards of qual
Ity withi & known level of confidence, I necessry
forthe progmm to be cosdibie so that dat sand up
b0 EXTEmE] review, 1) DECEIY 10 denst chinges
over time and wih changes in personnel, and 43
nECesmAry o allew comparisons of dat among
places and agencies.

As part of planning and designicg 1 longdemm
nanaml resourcs monitering program i mere than
270 mational parks in the United States, scientises
Fromm the Teventory and Monivoring Progrum of the
Mational Park Service (WF&) and the Sorus and

Trends Progmm of the United Swes Geclogical
Burvey (USGE) have been working togetber oo
Aevelop protocols fof sunpling nanyLl resources in
natkenal parks. We developed these guidelines ior
protocol content and format o help overcome the
unkgue Chalkeiges poss] by IongEnn monitoring.
The Z agencies have adopted the fllowing guide-
linss 10 ASSst SCientiss in developing protocols fr
the mational pafes. Ulimately, improving the quall
ty of protocods is requirsd for the program (o mest
i3 goal of detecling changss in the sams and
trends of ecosystems under the protection and
management of the NEFS.

Recommended content and formar
for monitoring protocols

Designing a monkoning propect is like getng o
Earpoo: o want b0 get it right the firs time becass
miking mijor chinges Wier can be messy and
painful. Monitoring projeces that incofpomte o
large up-front investment in defining objectives,
optimizicg sampling designes, and dersrmining how
monitoring resuies will be wsed are more ety to
succesd averthe ong term. Consequertly, an effec-
tive monkoring provacol will provide more than o
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BOF A Using the Global Fositioning System

sources 1997 Improving the qualcy of protocols,
as we recommeend, will facilites data compambdicy

B0F 4 Baablishing and Markiog Sampliog Flots  and integmied assessments of the stitos and crends
. Conducting the Variabie Cicular Fiot of our ecosysems.

Count

. Documenting Habitat Variabies

Cata Manigement
Cata Analysis
: REpoiting
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Is it worth the
extra effore?

Writing  profocol 1
the level of detail we -
ommend Wil require
maore Mot thin is devot-
& 1o such activitks in the
rypical 2-5-yedr ressarch
Project  However, to be
ceMmun  that  chinges
detectsd by longderm
monitoring ars actually
coourrng o naare, and
oot Smply a result of
mepurements tiken by
different people of in
slightly d ifferent ways. the
methods used mus be
carefuily  documented.
Substantil  work s
requiesd 1o develop and
test monioning methods
o enmire they will be
consistent and  compam-
ble over pericd from
decades 1o centuries, To
rully pealize the iovess-
ma in the monitoring
PICEIUm, protccols mus
me=t a higher sandard.

Tmproving the compa-
by of data from difker-
el loCations is crticl o
muchoseded intEgrton
of our nation's envimn-
menl moniioricg efons
(Commines on Envimon-
ment and Matural Re-
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Great Lakes Network

Large Rivers Water Quality
Monitoring Protocol

National Park Service
Great Lakes Inventory and Monitoring Network

Version L0

Jammary 30, 2007
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Greater Yellowstone Network

sULATORY
WATER QUALITY
MONITORING PROTOCOL

Version 2.0
June 1, 2006

Greater Yellowstone
Inventory & Momtoring Network

vstone Inventory & Monitoring Netw National Park Service

. Regulatory water quality menitoring p
eater Yellowstone Network.




Northern Colorado Plateau
Network
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What Is A Water Quality Monitoring
Program?

Best viewed as a Water Quality
Information System that facilitates the flow

of information between monitoring
components resulting in management

utilization of the information.



WATER QUALITY INFORMATION SYSTEMS

(MODIFIED FROM WARD 1990, DESIGN OF WATER QUALITY MONITORING SYSTEMS)

DETERMINE QUESTIONS AND OBJECTIVES FOR MONITORING

SAMPLE COLLECTION

DATA l

LABORATORY ANALYSIS

DATA MANAGEMENT AND ARCHIVING

DATA ANALYSIS

INFORNMATION
REPORTING

EENERATIGN

INFORMATION UTILIZATION

ACCURATIE UNBDERSTANDING O WATER QUALITY CONDITIONS



Current Natural Resource Reporting
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— Department Scorecard
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KEY RESOURCES STATUS
REPORTS

Acadia National Park [ACAD) Key Resources Status

Liiies aired Proscis




THE PLAN

Natural Resource “Scorecard(s)”

Long-term approach to synthesi
overall pa L_nﬂrur'lr;gztrta conditions

‘Role or I&M Program
. I- - - -II_ e -\-I - - L -
Role of Watershed Assessme
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